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CLAIMS 



[Utility model registration claim] 

[Claim 1] The 1st unit equipped with the 1st heat exchanger and the 2nd unit equipped with 
the compressor and the reduced pressure means while having the 2nd heat exchanger are 
prepared. In the separate form cooling system which forms refrigerant passage and 
constituted the refrigerating cycle by connecting said the 1st unit and said 2nd unit by the 
communication trunk The separate form cooling system characterized by inserting in a serial 
the deoxidation machine with which refrigerant passage was filled up with deoxidation 
material at least at one side of said 1st unit and said 2nd unit. 
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DETAILED DESCRIPTION 



[Detailed explanation of a design] 
[0001] 

[Industrial Application] 

This design is related with separate form cooling systems which connected so that a 
refrigerant might circulate through the refrigerant passage of an indoor unit and an outdoor 
unit by the communication trunk for example, at the time of installation, and constituted the 
refrigerating cycle, such as an air conditioner and a refrigerator machine. 
[0002] 

[Description of the Prior Art] 

One of the former and separate form cooling systems, for example, a separate form air 
conditioner for home use, assembles independently the indoor unit with which indoor heat 
exchanger was built in, and the outdoor unit with which the compressor, an outdoor heat 
exchanger, an expansion valve, etc. were built in, and it carries these units to an erection 
location, constructs setting the communication trunk which connects the refrigerant passage 
of both units as proper die length, and connecting etc., and is installed. 



mi 



[0003] 

That is, the refrigerant passage where chlorofluocarbon, such as a refrigerant R-22, for 
example, chlorofluocarbon etc., circulates through an indoor unit and an outdoor unit by 
connecting a communication trunk among the connections established in both units is formed, 
and a refrigerating cycle is constituted. The refrigerating cycle connected an outdoor heat 
exchanger and the indoor heat exchanger built in the indoor unit through the four-way valve 
between the delivery of a compressor established in the outdoor unit, and inhalation opening, 
and has connected the expansion valve to it among both heat exchangers. 
[0004] 

And after installing an indoor unit and an outdoor unit in a predetermined location on the 
occasion of installation, a communication trunk is set up by the erection location at proper die 
length, respectively among the connections of the connection by the side of the indoor unit 
prepared in the ends of the refrigerant passage of indoor heat exchanger, and the connection 
established in the four-way valve and expansion valve by the side of an outdoor unit which 
correspond, respectively, and it connects. 
[0005] 

Subsequently, the air vent for discharging the air which is noncondensing gas from 
refrigerant passage is carried out so that the air in a communication trunk etc. may not 
circulate through a refrigerating cycle. If air circulates through the inside of a refrigerating 
cycle with a refrigerant, heat exchange effectiveness will fall, or the air compression by the 
compressor occurs, and this has loss of power consumption increasing. Moreover, it is 
because there is a possibility that problems, such as degradation of the lubricating oil by the 
oxygen in the air in a refrigerating cycle (02), deterioration of a refrigerant, and oxidation of 
components, may occur with time. 
[0006] 

Generally discharging the air in passage with a refrigerant was performed, the air vent 
enclosing the refrigerant with a compressor or refrigerant passage by the pressure of eye the 
high one beforehand, emitting a refrigerant into atmospheric air from the exhaust port of a 
connection, and making even a predetermined pressure decompress. When this installed a 
home air conditioner etc., the installation could carry out easily and was performed from the 
point that installation costs are cheap. 
[0007] 

However, in order that problems, like there are the destruction of an ozone layer and fear of 
global warming by the chlorofluocarbon emitted into atmospheric air recently may become 
clear and may preserve earth environment, the equipment which can perform the air vent of 
refrigerant passage, especially clearance of oxygen is called for strongly, without being 
accompanied by bleedoff of the chlorofluocarbon to the inside of atmospheric air. 
[0008] 

Although there is also a method of performing an air vent using a vacuum pump on the other 
hand, without thus, being accompanied by bleedoff of the refrigerant from the former to the 
inside of atmospheric air The facility for an air vent is needed and an installation cannot be 
carried out easily. Further in the refrigerator for a facility Although gas PAJA which 
separates noncondensing gas, using a low-boiling point refrigerant as the object for 
maintenance is prepared and he is trying to make the air of noncondensing gas discharge 
from a receiver tank by bulb actuation etc. Operation management is complicated, and when 
constituted similarly, an installation cannot be easily carried out with steep lifting of cost, 
either. 
[0009] 



[Problem(s) to be Solved by the Device] 

The equipment which the chlorofluocarbon of a refrigerant does not emit into the above 
atmospheric air is called for strongly, and a vacuum pump cannot be prepared for an 
installation, or it must carry out by the ability carrying out preparing gas PAJA beforehand 
etc. and operating these, and cannot carry out easily. In view of such a situation, this design 
was made, and the place made into the object does not emit a refrigerant into atmospheric air 
in the case of the deoxidation of refrigerant passage, but it is in offering the separate form 
cooling system which can perform an installation easily. 
[0010] 

[Means for Solving the Problem] 

The 1st unit with which the separate form cooling system of this design was equipped with 
the 1st heat exchanger, The 2nd unit equipped with the compressor and the reduced pressure 
means while having the 2nd heat exchanger is prepared. In the separate form cooling system 
which forms refrigerant passage and constituted the refrigerating cycle by connecting the 1st 
unit and 2nd unit by the communication trunk It is characterized by inserting in a serial the 
deoxidation machine with which refrigerant passage was filled up with deoxidation material 
at least at one side of the 1st unit and the 2nd unit. 
[0011] 
[Function] 

Since the deoxidation machine with which the refrigerant passage which the 1st unit and 2nd 
unit are connected by the separate form cooling system constituted as mentioned above, and 
is formed was filled up with deoxidation material by installation is inserted in the serial, by 
the communication trunk [ that air has entered into tubing ], installation connects the 1st unit 
and 2nd unit and performs them. In case the oxygen in the air which flows with a refrigerant 
by circulating a refrigerant, leaving air all over refrigerant passage after connection passes a 
deoxidation machine, it is adsorbed by deoxidation material. For this reason, it can carry out 
without becoming unnecessary to operate especially an air vent at the time of installation, and 
the deoxidation of refrigerant passage emitting a refrigerant into atmospheric air, and an 
installation can also be performed easily. 
[0012] 
[Example] 

Hereafter, the separate form air conditioner of one example of this design is explained with 
reference to drawing 1 and drawing 2 . Drawing 1 is refrigerating cycle drawing and drawing 
2 is the sectional view of a deoxidation machine. 
[0013] 

The separate form air conditioner is divided into the indoor unit 1 which is the 1st unit, and 
the outdoor unit 2 which is the 2nd unit in drawing, and each units 1 and 2 are assembled 
independently, are carried in the condition of having dissociated in an erection location, and 
are installed according to the situation of an erection location. The indoor heat exchanger 3 
which constitutes the 1 st heat exchanger, and the blower fan which sends out harmony air in 
the installed air conditioned room and which is not illustrated are built in the indoor unit 1 
assembled independently, and the socket section of coupling 4 and 5 is attached in the ends of 
the refrigerant passage of indoor heat exchanger 3, respectively. In addition, an indoor unit 1 
is assembled in the condition of ends having been blockaded for the refrigerant passage of 
indoor heat exchanger 3 by diaphram in the socket section of coupling 4 and 5, and having 
been sealed, and is carried in an erection location. 
[0014] 

On the other hand, a compressor 6, a four-way valve 7, the outdoor heat exchanger 8 that 



constitutes the 2nd heat exchanger, an expansion valve 9, and the deoxidation machine 1 0 are 
formed, refrigerant passage is formed in the outdoor unit 2 by forming these successively, 
and the blower which promotes the heat exchange which is not illustrated further is built in 
the outdoor unit 2 installed in the outdoors. A four-way valve 7 is connected between the 
delivery of a compressor 6, and inhalation opening, and the end 1 1 of the deoxidation 
machine 10 is connected to one of the two end connections in which a four- way valve 7 
remains. And the connection bulbs 13 are formed successively by the other end 12 of the 
deoxidation machine 10. 
[0015] 

An outdoor heat exchanger 8 and expansion valves 9 are formed successively in order in the 
direction which separates from a four-way valve 7 in other end connections of a four-way 
valve 7, and the connection bulbs 14 are further formed successively by the expansion valve 
9. In addition, an outdoor unit 2 is assembled, after it was blockaded by the connection bulbs 
13 and 14 and the ends of the refrigerant passage have sealed the refrigerant inside, and it is 
carried in an erection location. 
[0016] 

Moreover, the deoxidation machine 10 inserted between the other end 12 of a four- way valve 
7 and the connection bulb 13 is divided so that the 1st and 2nd partition 19 and 20 may be 
established in shaft orientations in the inside of the approximately cylindrical container 15 by 
the strainers 16, 17, and 18 of three sheets formed reticulated or porous. In the 1st partition 19, 
and for example, the pure iron powder (Fe) which adsorbs oxygen and serves as an iron oxide 
(Fe 203) The porous object burned and hardened in the magnitude which does not flow out 
of the hole of strainers 16 and 17, Or it fills up with the deoxidation material 21, such as a 
zeolite which adsorbs nitrogen (N2), with oxygen, and further, the 2nd partition 20 is filled 
up with the dehydration material 22, such as an activated alumina and permutite, and the 
dryer is constituted. 
[0017] 

In addition, the amount of the deoxidation material 21 with which the deoxidation machine 
10 is filled up is in it, supposing the amount of the air which is decided by the amount of the 
oxygen to remove and is mixed into a refrigerant is 0.5L 0.51.x20%=0.11. It is the amount of 
oxygen, and — if the deoxidation material 21 is formed with the porous object of pure iron 
powder — oxidation reaction of oxygen and iron 4Fe+302 =2Fe 203 it is - from this 
(56gx4/3) x(0.11./22.41.) =0.3g Becoming, the amount of the iron to need is 0.3g of 
abbreviation. For this reason, although 0.3g of abbreviation is sufficient as the deoxidation 
material 21 of the porous object of the pure iron powder with which it fills up to the 
deoxidation machine 10, deoxidation material 21 fills with which it fills up farther to the 
deoxidation machine 1 0 are adjusted in consideration of that description, adsorption 
effectiveness of oxygen, etc. 
[0018] 

and the separate form air conditioner equipped with the indoor unit 1 constituted as 
mentioned above and the outdoor unit 2 — installing — it performs attaching an indoor unit 1 
and an outdoor unit 2 in the position of an erection location first, respectively, and, 
subsequently to between the socket section of the coupling 4 and 5 of an indoor unit 1 , and 
the predetermined end connections of the connection bulbs 13 and 14 of an outdoor unit 2, 
communication trunks 23 and 24 are connected. 
[0019] 

That is, the communication trunks 23 and 24 by which the plug section with which the socket 
section of coupling 4 and 5 is equipped was prepared in the end side are prepared and 



fabricated to predetermined die length, and the brake pipe connection for connecting with an 
other end side at the predetermined end connection of the connection bulbs 13 and 14 is 
attached. And the other end side of communication trunks 23 and 24 is made to contact the 
predetermined end connection of the connection bulbs 13 and 14, and communication trunks 
23 and 24 are attached by screwing a brake pipe connection on the connection bulbs 1 3 and 
14. 

[0020] 

Next, the socket section of coupling 4 and 5 is equipped with the plug section of coupling by 
the side of the end of communication trunks 23 and 24. The diaphram of the socket section of 
coupling 4 and 5 is beaten by this wearing and coincidence, the ends of the refrigerant 
passage of the indoor heat exchanger 3 which was blockaded by diaphram and was in the seal 
condition are opened, and refrigerant passage and communication trunks 23 and 24 are open 
for free passage. 
[0021] 

Furthermore, the connection bulbs 13 and 14 and communication trunks 23 and 24 open the 
connection bulbs 13 and 14 of an outdoor unit 2 for free passage by open Lycium chinense. 
The refrigerant passage of an indoor unit 1 and an outdoor unit 2 is open for free passage 
through communication trunks 23 and 24 with this, and the refrigerating cycle of a separate 
form air conditioner is constituted. At this time, the air in communication trunks 23 and 24 
becomes having remained [ as ] in the refrigerant passage which is a refrigerating cycle as it 
is with the refrigerant. 
[0022] 

Then, the conditions of cooling operation are set up, a four-way valve 7 is on a cooling 
operation side, a compressor 6 drives, a refrigerant flows the inside of a refrigerating cycle 
from an outdoor heat exchanger 8 to indoor heat exchanger 3, and the air which remained in 
refrigerant passage flows into each partitions 19 and 20 in the deoxidation machine 10 from 
an edge 12 with a refrigerant. 
[0023] 

In case conduction of the inside of the deoxidation machine 10 is carried out, a comparatively 
big contaminant is removed from a refrigerant and air by three strainers 16, 17, and 18. And 
the deoxidation material 21 of the 1st partition 19 is adsorbed in the oxygen in air, and it is 
removed from the flow of refrigerant passage. Moreover, the dehydration material 22 of the 
2nd partition 20 is similarly adsorbed in moisture, and it is removed from the flow of 
refrigerant passage. In addition, when a zeolite is used as deoxidation material 21, adsorption 
treatment also of the nitrogen in air is carried out. 
[0024] 

according to this example indicated as above — a separate form air conditioner — in installing, 
anchoring of an indoor unit 1 and an outdoor unit 2 and connection of communication trunks 
13 and 14 with these units 1 and 2 can be easily made according to the same activity as usual. 
And the deoxidation material 21 in the deoxidation machine 10 will be adsorbed, and the air 
which connection was made where the air in communication trunks 13 and 14 is left as it was, 
and remained in the refrigerant passage which is a refrigerating cycle with the refrigerant will 
be removed, when the oxygen in it starts air-conditioning operation. 
[0025] 

For this reason, in order to remove oxygen, it is not necessary to emit a refrigerant into 
atmospheric air with air, and the problem by bleedoff into the atmospheric air of 
chlorofluocarbon is not generated, either, moreover, a facility of a vacuum pump etc. is not 
needed in the case of an installation, but complication of not the thing made to equip with gas 



PAJA using a low-boiling point refrigerant etc. further but steep lifting of cost or an 

installation is imitated, and it is not **. 

[0026] 

Moreover, the dryer of a refrigerant can be constituted from dividing the container 1 5 of the 
deoxidation machine 10 to two, and moisture can be made to remove. By using a zeolite for 
the deoxidation material 21 with which it furthermore fills up, the adsorption treatment also 
of the nitrogen in air can be carried out, and loss by passing noncondensing gas to refrigerant 
passage can also be decreased. 
[0027] 

In addition, although the deoxidation machine 10 is inserted in the serial in the above- 
mentioned example only at one place of the refrigerant passage of the outdoor unit 2 between 
indoor heat exchanger 3 and a four-way valve 7, it does not restrict to this, and it may insert 
in a serial, or may insert in a serial in the refrigerant passage between a four- way valve 7 and 
an outdoor heat exchanger 8, or the refrigerant passage in an outdoor heat exchanger 8, or 
you may insert in the refrigerant passage of an indoor unit 1 at two or more places. Since 
noncondensing gas tends to gather for the condensation section still more desirably, by the 
part near the delivery of the compressor 6 used as the high-tension side, or the thing made 
only into for cooling, within limits which do not deviate from a summary, it changes suitably 
that what is necessary is just to prepare near the condenser etc., and can carry it out even in 
refrigerant passage. 
[0028] 

Moreover, in the above-mentioned example, although operation after piping connection was 

performed by cooling operation, you may carry out by heating operation. 

[0029] 

[Effect of the Device] 

A refrigerant is not emitted into atmospheric air in the case of the deoxidation of refrigerant 
passage by having constituted this design so that the deoxidation machine with which the 
refrigerant passage of the 1st unit connected and formed of installation and said 2nd unit was 
filled up with deoxidation material might be inserted in a serial, but effectiveness, like an 
installation can be performed easily is acquired so that clearly from the above explanation. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

FDrawing 1 ) it is the ************** Fig. showing one example of this design. 
[Drawing 2] It is the sectional view of a deoxidation machine same as the above. 



[Description of Notations] 

1 — Indoor unit (the 1 st unit) 

2 — Outdoor unit (the 2nd unit) 

3 - Indoor heat exchanger (the 1st heat exchanger) 
6 — Compressor 

8 — Outdoor heat exchanger (the 2nd heat exchanger) 

9 — Expansion valve (reduced pressure means) 

1 0 — Deoxidation machine 

23 24 — Communication trunk 
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